Abstract We carried out online choice experiments (CE) to investigate what value Japanese individuals assign to rare versus familiar species in forest ecosystem, and to determine how preference heterogeneity arises. CE attributes comprised a forestry charge as the price attribute and rare versus familiar species of animals or plants as the good to be valued. Species numbers in a 5 km-mesh forest area were evaluated without the use of species names to focus purely on responses to numerical changes. Positional effects were also tested to validate results regarding alternatives and attributes other than the price attribute. A random parameter logit model was adopted to capture preferences for species diversity. After confirming that no positional effects existed, we found that (1) rare animals were valued more highly than rare plants, (2) familiar plants were assigned a positive value, but familiar animals were not assigned significant value at the mean parameter estimate, and (3) preference heterogeneities existed for all species. The sources of preference heterogeneity were analyzed with a latent class model having principal components of environmental attitudes. The influence of such attitudes was shown to be T. Ohdoko Graduate School of Economics, Kobe University, Rokkodai-cho 2-1, Nada, Kobe, Hyogo 657-8501, Japan T. Ohdoko Toyonaka Institute for Urban Management, 3-1-28, Kita-Sakurazuka, Toyonaka, Osaka 560-0022, Japan Present Address: T. Ohdoko (&) Okamoto 1-14-9-301, Higashinada, Kobe, Hyogo 658-0072, Japan e-mail: taro49ohdoko@gmail.com K. Yoshida Faculty of Environmental Studies, Nagasaki University, Bunkyo-machi 1-14, Nagasaki, Nagasaki 852-8521, Japan
Introduction
Increasing attention has been paid to biodiversity and ecosystem services recently, particularly in the lead-up to the 10th Conference of the Parties (COP10) of the Convention on Biological Diversity, held in Nagoya City, Japan in October 2010. In addition, the International Science Workshop was held in Tokyo, Japan in July 2011, on Assessments for Intergovernmental Platform on Biodiversity and Ecosystem. More research on biodiversity preservation has been called for in this context.
While biological and ecological knowledge is essential for practical management of ecosystem, an economic perspective has been increasingly required to confirm efficient management and to capture the preferences of local residents. Azqueta and Sotelsek (2007) pointed out that geographic information system (GIS) on environmental assets should be coupled with its economic values ideally to incorporate the values of natural capital into national accountings; ''greening the national accounts (Bartelmus 2009; P. 1850) ''. Dasgupta (2009) criticized the current attempts of green national accounting and indicated the importance of estimating and utilizing shadow prices of environmental assets with national accounts. Engelbrecht (2009) demonstrated that the relationship was robust between macro-level subjective welfare and natural capital per capita. Especially on forestry accounting, Jöbstl (2009) insisted that it was necessary to highlight on the assessment of non-market benefits. Thus, we should simultaneously cumulate both natural and social scientific knowledge as soon as possible, where the latter consists of market and non-market values of natural assets including biodiversity and ecosystem.
Though there are increasing calls for economic evaluation of biodiversity and ecosystem, its research seems to be scarce especially in Japan. On biological and ecological knowledge, for example, Japan Integrated Biodiversity Information System has been trying to collect and cumulate information on the species diversity in Japan.
1 Japan Biodiversity Outlook Science Committee and the Ministry of the Environment (2010) conducted the natural scientific assessment of biodiversity. On the other hand to the extent of our knowledge, there are no economic researches on public preferences for biodiversity as a whole in Japan, which includes preferences for species diversity. It may lead to the consideration that effective policies have been absent and opportunities missed. Thus, we in Japan should also try to collect and cumulate the information on the public preferences for species diversity.
At present, there is a good deal of research being carried out on economic evaluations of biodiversity. The objectives in economic evaluations of biodiversity are to clarify (1) whether preservation should be conducted, (2) how preservation should be carried out and (3) whether some strategies are more effective or efficient than others. Nunes and van den Bergh (2001) summarized existing case studies and described several conflicting or complementary structures relating to biodiversity values. Their approach emphasizes that it is important to (1) keep in mind that there exist both measurable and non-measurable values, (2) estimate not only use values, but also non-use values, (3) approach both natural and social science using appropriate macro and micro concepts, and (4) gather both expert and general opinion. Furthermore, they summarized the connections between biodiversity and social welfare. When evaluating biodiversity, it should be kept in mind that four levels exist, which include (1) genetic/species diversity, (2) landscape diversity, (3) ecological functions/services, and (4) passive use values. In addition, it is possible to address several kinds of economic values and to estimate passive use values along with ecosystem services as use values. Christie et al. (2006) divided biodiversity concepts into two groups: ecological concepts and anthropocentric concepts. Choice experiments (CE) were carried out using four sub-concepts: (1) habitat quality and (2) ecosystem processes, based on ecological concepts; (3) rare or unfamiliar species of wildlife and (4) familiar species, based on anthropocentric concepts. It suggests that we should conduct simultaneous multi-attribute evaluation of biodiversity.
Conjoint analysis is appropriate for simultaneous evaluation of the several kinds of characteristics possessed by biodiversity. This approach started with the concept of conjoint measurement (Luce and Tukey 1964) , although certain operational notions had previously been proposed by Thurston (1927) . Practical methods were developed at Psychometrics and Marketing (Louviere et al. 2000) . Conjoint analysis is carried out by choosing preferred types (CE) and ranking different types (Contingent Ranking) in such a way that one clarifies preferences for multi-attribute options. CE has become an increasingly reliable approach due to a range of methodological improvements.
Recent CE studies covering forest ecosystem biodiversity, along with the treatment of biodiversity used in each case, are summarized in Table 1. 2 Each study focused on site-specific species diversity. There do not appear to be any studies that evaluate biodiversity at a national level. However, in considering national strategies related to ecosystem, it is important to conduct evaluation studies at a national level.
In considering biodiversity, it appears likely that the members of the public may interpret this in terms of species diversity. On animal species, Adamowicz et al. (1998) employed mountain caribou and moose population. Naidoo and Adamowicz (2005) adopted the number of bird species seen and chance of seeing large wildlife. Shapansky et al. (2008) used the numbers of certain representative species such as moose or woodland caribou. On plant species, Hanley et al. (1998) employed the mixture level of species of plant, while Nielsen et al. (2007) used broadleaves and conifers. Wang et al. (2007) utilized the number of plant species present. On the whole species, Horne et al. (2005) used the total number of species. On the rarity of species, Lehtonen et al. (2003) utilized the number of endangered species. Bienabe and Hearne (2006) and Carlsson et al. (2003) used the number of area-conserving species, while Garber-Yonts et al. (2004) employed endangered species along with the protection of salmon habitat streams and the patch of land to reserve biodiversity as a whole. Some studies focused solely on the width of the protected area; for example, Mallawaarachchi et al. (2001) adopted the width of conserving area of tea tree woodlands and vegetation. In addition, Siikamäki and Layton (2007) highlighted biodiversity hot spots. However, no previous studies have conducted integrated research on the numerical trade-off between animal and plant species with those rarities.
We have used CE to study whether one can state the preference for purely numerical definitions of the species diversity by focusing on the rarity of animal and plant species in Japanese forests at the national level. Species were defined numerically without the use of names so as to avoid the effects of distribution, sitespecific characteristics and so on, enabling us to investigate general tendencies in preferences for the species diversity within Japan. We employed a random parameter logit model (RPL) to grasp the overall features of the preference heterogeneity, and a latent class model (LCM) to investigate the heterogeneous preference in detail. The remainder of the paper is organized as follows: Sect. 2 describes the online survey design in terms of contents, scheme scenarios, sample features and so on. The econometric method is explained in Sect. 3, and the results are given in Sect. 4. We provide some discussion in Sect. 5, and concluding remarks and topics for future research in Sect. 6.
Online survey design
With the intention of focusing on Japanese forest ecosystem as a whole, we developed an Internet questionnaire to gather respondents from across the country. We carried out the online survey from 26-29 January 2009 in association with Macromill, Inc. Demographics are given in Table 2 .
Some information on forest ecosystem was presented in the first part of the questionnaire, with the cooperation of the Forestry and Forest Products Research Institute (FFPRI), Japan. First, we described the species present in the forest ecosystem, describing how a mature forest ecosystem provides many species with habitats, and timber as the dominant plant being supported by organisms living in the soil. Respondent comprehension was tested using questions on interspecies relationships in the forest ecosystem. Second, facts relating to the status quo of Japanese forest ecosystem were presented (see also Appendix 1): the area covered by Japanese forests is 250,000 km 2 or two-thirds of the country; there are about 150 animals, excluding immigrant species but including 42 species classified in the Japanese red (endangered) list; there are 200 birds, including 53 red-listed species; there are about 1,000 species of timber, and 7,000 vascular plants including 1,690 red-listed species. Third, the notion of endangered species was introduced using information from the Red Data Book. Finally, respondents were told that we were developing an improved management scheme for species diversity, as the current management of forest ecosystem seems to be insufficient.
We took the unit of management to be in the range that members of the public travel on foot each day, which covers a radius of less than 3.0 km based on the results of Kunimitsu (2005) on the attraction range of rural parks beside irrigation canals in Japan (see also Appendix 2) 3,4 . Targeted species comprised rare species in the Japanese red list, as compared to familiar species. The payment vehicle was a single annual payment of a forestry charge by each household to fund a management system. We presented CE questions with three attributes eight times as a practice exercise, which was set to be identical for every respondent, followed by eight CE questions using all the five attributes. Possible correlation of the attributes was eliminated by the experimental design methodology, primarily using fractional factorial design. Sixteen profiles were created and choice sets were created by randomly selecting 2 of 16 profiles. Though a status quo option is frequently included in similar studies, we omitted such options because we hoped to concentrate on grasping overall trends of public preferences for the species diversity in Japan by using the same online survey across different Japanese local prefectures. Instead of setting such option, we described in detail about the status quo of Japanese forests with regard to the species diversity (see also Appendix 1). Most of the respondents answered that they understood the description (Table 2) . Thus, we assumed that respondents understood and perceived the status quo of Japanese forests in choosing an alternative from each choice set.
In addition, we omitted other opt-out options, such as ''no choice''. The inclusion of the opt-out option enables mimicking real situations (Ryan and Skåtun 2004) , while including various types of no-opinion options reduces the sample size of yes and no responses (Fenichel et al. 2009 ). De Blaeij et al. (2007) pointed out that the inclusion of no-preference option is relevant to the analysis by utilizing a nested logit model. On the other hand, Carlsson et al. (2007) investigate the effect of the inclusion of not-to-buy options in the context of the purchase of minced beef by utilizing RPL, which is a more flexible method than a nested logit model. They suggested that there were no such effects related to not-to-buy options on the marginal willingness to pay. Thus, we decided to omit them to obtain a large sample size and to concentrate just on marginal changes of public preferences. 5 We presented mathematical expressions for magnitude and units (species/yen) since the definitions of each attribute were found to confuse respondents (see also Appendix 2). Focus groups and pre-testing are important to make CE more effective. We thus asked FFPRI and their colleagues in Japan to respond to preliminary CE questions to identify the levels of attributes (Table 3) .
We listed management contents before each CE question so that respondents could always check the meaning of the listed attributes (see also Appendix 2). The contents were defined as follows: (1) preserving familiar animals refers to management of mammals and birds familiar in the forest. The more the increase in the number of species in this class, the more will be the more familiar animals present in the forest; (2) preserving familiar plants refers to management of vascular plants familiar in the forest. The more the increase in the number of species in this class, the more will be the more familiar plants present in the forest; (3) preserving rare animals refers to management of rare mammals and birds registered in the red list. The more the increase in the number of species in this class, the more can the more rare animals be seen in the forest; (4) preserving rare plants refers to management of rare vascular plants registered in the red list. The more the increase in the number of species in this class, the more will be the more rare plants seen in the forest. We created four split samples in which the order of rare and familiar species of animals and plants was varied to test whether there were non-monetary attribute positional biases and to obtain more rigorous estimated results (cf. Chrzan (1994) ; Scott and Vick (1999) ; Farrar and Ryan (1999) ; Kjaer et al. (2006) , among others). The price attribute was defined as an annual forestry charge to each household and was placed at the bottom of the choice set to allow conservative estimates. 6 The split sample definition was as follows: (1) Group A (basic design) was ordered as preserving familiar animals (FA), familiar plants (FP), rare animals (RA) and rare plants ( 
Econometric method
To analyze CE data, we present a random utility model, where we define the utility of the respondent who chooses alternative i as being:
where V i denotes the observable component, while e i describes the unobservable error component and x i the attribute vector of alternative i, which has marginal utility vector b. Previous studies have employed an additive separated form for the observable component, which we also utilize. McFadden (1974) showed that the choice probability of i among j alternatives becomes a conditional logit model (CL) with the first extreme value distribution assumed on the error component as follows: Revelt and Train (1998) demonstrated that RPL with repeat data to estimate the choice probability with preference heterogeneities can relax the assumptions of CL: preference homogeneity and independence of irrelevant alternatives. The choice probability of respondent n (n = 1,…, N) is given as follows within the parameter space X:
where t (t = 1,…, T) denotes the number of times the respondent answers, and P nit is in the form of CL. Greene and Hensher (2003) compared RPL with LCM. Assuming that c (c = 1,…, C) denotes the number of probabilistic segments to which respondents belong, the choice probability becomes:
M(z n ) is referred to as a ''membership function'', showing why the respondent can belong to the unobservable segments c with attitudes z n (see also Kontoleon and Yabe 2006) .
When conducting LCM, one should determine the number of classes exogenously. Though previous researchers have employed several kinds of information criterion to determine the number of classes, it seems that deciding on a model requires the discretion of the researcher. There are many criteria employed by previous studies: log likelihood (LL), McFadden's q, AIC, crAIC, AIC3 and BIC (Andrews and Currim 2003; Birol et al. 2009; Kuriyama et al. 2010 , among others) We employed several criteria in determining the number of classes to validate our estimated result: LL, McFadden'sq, AIC3 and BIC.
We used Eq. 3 to capture the overall preference heterogeneities, and Eq. 4 to seek for sources of heterogeneous preferences in detail. In defining a membership function, we conducted a principal component analysis (PCA) of attitudes with rotation to obtain efficient results and used the scores of the principal components along with other demographics.
An implicit price (IP) is estimated as follows, where bid denotes the price attribute and q denotes the other attributes
We utilized Limdep 9.0 ? NLOGIT 4.0 (Econometric Software, Inc.) when estimating RPL and LCM, while R 2.13.0 when conducting PCA to use varimax rotation. 7, 8 We used 1,000-time Monte Carlo simulations with the mean and the variance matrix of mean parameters to estimate confidence intervals of IP (Krinsky and Robb (1986) ). In addition, we set an alternative specific constant to the left option in the choice set to test some alternative positional bias, which Chrzan (1994) pointed out.
In searching the best fit model on RPL, we placed high priority on the significance of standard deviation parameters to grasp the structure of preference heterogeneities, then, on the fit measures above: LL, McFadden's q, AIC3 and BIC. On LCM, at least one covariate in the membership function, except a constant term, was significantly estimated to interpret the result in detail, then, on the fit measures above in estimating with each number of class, which ranges from two to five. 7 To conduct PCA with varimax rotation, we modified the R program ''princomp2'' in Shigenobu Aoki Web site (retrieved on 4 October 2011): http://aoki2.si.gunma-u.ac.jp/R/princomp2.html (in Japanese only). 8 For example, Nunes et al. (2009) employed varimax rotation in conducting factor analysis to interpret factors easily. In addition, we appreciate the anonymous reviewers' recommendation that we should conduct PCA with some rotation procedure to obtain more rigorous results.
Results

RPL result
When estimating with RPL, the forestry charge parameter was assumed to be fixed to estimate IP simply, while the other marginal utility parameters had normal distributions.
Before conducting full sample analysis, we applied complete combinatorial (CC; Poe et al. (2005) ) with IP to the result of RPL with every combination of split samples: Group A, B, C and D. The results suggested that our econometric valuation results were statistically robust to attribute positional biases. In addition, we tried to estimate an alternative specific constant set to the left option in the choice set. However, it was not statistically significant in any instance. Thus, we concluded that there was no alternative positional bias and omitted the constant.
Then, each split sample was pooled and reanalyzed (Table 4) . Every standard deviation parameter could be estimated significantly at 0.1%, meaning that every attribute has preference heterogeneity. On the mean parameter, only the coefficient of FA could not be estimated significantly. However, we were able to identify certain distributions of the FA parameter with a zero mean, as the standard deviation parameter of FA was estimated significantly. The sign of each significant parameter is intuitively interpretable: a more number of species corresponds to a more preferred management scheme, in contrast to forestry charges.
We estimated IP for each attribute. It has been assumed that the management scheme is carried out in each 25 km 2 cell and the forestry charges are paid by the 
LCM result
Preference heterogeneities were demonstrated to exist with each attribute for the species diversity by the results of RPL. Therefore, using LCM we analyzed to clarify the sources of the preference heterogeneity. In estimating these, we addressed membership functions of (1) attitudes toward the whole environment, (2) attitudes toward the forest-specific biodiversity and (3) other characteristics of respondents. In estimating principal components, we decided to distinguish between attitudes toward the environment as a whole and attitudes toward the forest-specific biodiversity. In addition, we adopted those with an eigenvalue greater than unity and interpreted results by concentrating on component loadings greater than 0.5.
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Principal components of attitudes toward the environment or nature as a whole are interpreted as follows: PC1 means conscious of environmental issues; PC2 means believes influences on environment are caused by humans due to the limitation of knowledge; PC3 means aware of current limitations in human knowledge (Table 5) . Then, those attitudes specifically related to the forest-specific biodiversity are interpreted as follows: PC4 means negative toward total forest species diversity management (Table 6 ). The fit measures of LCM are presented in Table 7 with various combinations of covariates, while estimated results are given in Table 8 . 10 According to Table 7 , it was possible to employ a 3-class model. We obtained the estimated results with PC2, PC3 and PC4 as membership functions, while no demographic distinctions were supported (Table 8) .
11 Firstly, quantitative interpretations were conducted as follows: PC3 is significantly estimated in the membership function with a negative sign in class 1, while PC4 with a positive sign. Thus, those respondents are more likely to belong to this class, who are less aware of current limitations in human knowledge and more negative toward total forest species diversity management. People in this class are more likely to evaluate management of rare animal and 9 We treated the attitudinal response ''Strongly Disagree'' as 1, and ''Strongly Agree'' as 5 in each question. 10 We tried to estimate LCM with various numbers of classes, which ranges from two to five. Though we obtained estimated results on 4-class and 5-class model, both the covariates, even of some constant terms in the membership function could not be significantly estimated. Thus, we interpreted that 4 and 5 classes were redundant. 11 We employed demographics in Table 2 as covariates. However, no coefficients of demographics were significantly estimated.
Environ Econ Policy Stud (2012) 14:147-169 157 The figures in italics are used to interpret principal components familiar plant species in this order, but not familiar animal species. PC2 is significantly estimated with a negative sign in class 2. Thus, respondents are more likely to fall into this class: those who less believe that influences on environment are caused by humans due to the limitation of knowledge. People in this class seem to have the most extreme features of the preference, and to take it for granted that management for rare animals and familiar plants, and individuals are extremely willing to pay forestry charges even when the amount increases. Compared to the other classes, those respondents are more likely to incorporate into class 3: who more believe that influences on environment are caused by humans due to the limitation of knowledge, more aware of current limitations in human knowledge, and less negative toward total forest species diversity management. They consider that management must be paid for or do not perceive the payment as burdensome, as the parameter of forestry charges is not significantly estimated. On the other hand, they prefer certain management for rare species, while they have some negative preference for familiar species.
Discussion
By using the result of RPL with full samples, we suggest the following conclusions:
(1) the number of species is adequate as a sole measure for evaluation; (2) as a mean value estimate, the value of preserving rare animals is twice that for rare plants; (3) preserving familiar plants is economically evaluated to a certain degree; (4) there may be positive and negative opinions in terms of preserving familiar animals, with the mean value being neutral; (5) every species is heterogeneously preferred. Prior studies were not able to consider purely numerical trade-off structures along with the rarity and the kind of species at the national level, as they addressed site-specific species. In contrast, we can conclude that members of the public can attribute value to the number of species in the absence of site specificity, geographical distribution, charismatic features, etc. The value attributed to rare species is different between animals and plants, which suggests that one should take into account residents' opinions when carrying out environmental evaluations and policy development. As the numbers of registered mammals and birds are much fewer than those of vascular plants, it seems from our results that members of the public accept mammals and birds as targets of environmental policy, while they may ignore vascular plants even though these are numerically dominant in the forest ecosystem. In aiming for preservation of vascular plants, it is important to have not only economic justifications, but also ecological and biological justifications. There may be two influences on the positive evaluation of familiar plants: there are plenty The figures in bold mean the selected model Members of the public may see them either as beneficial or harmful, depending on agricultural influences because most of the Japanese forests disperse in rural area. There are influences of residential characteristics on preference as suggested by the result of LCM. Psychological attitudes influence notions of species diversity, while socioeconomic characteristics do not seem to play a role. Those who are in class 1 expect that current human knowledge is well enough to conduct certain management for forest species diversity, but that it is not desirable to implement the management for total forest species diversity. With regard to the preference, class 1 comprises individuals who are more likely to consider rare animal and familiar plant species diversity as something to be protected, while they may see familiar animals as harmful. Members of class 2 are unlikely to be conscious of influences of humans on environment and of current limitations of science. They are extremely willing to pay for management, especially on rare animals and familiar plants. Rare animals tend to be treated as clear targets via documents such as the red list. Familiar plants appear to be the dominant species in forests, and this can serve as a visual symbol of forest management. Class 3 is made up of members of the public who are conscious of the influences of human on environment, and of current limitation of science. In addition, they think it is desirable to implement the management for total forest species diversity. However, with regard to the preference, members of this class seem to prefer management for rare species, not for familiar ones, and are insensitive to paying for that outcome. Thus, they may be committed to preventing loss of species.
We can interpret the LCM result as topics of ''warm glow''; for example, ''when people make donations to privately provided public goods, they may not gain utility from increasing its total supply, but they may also gain utility from the act of giving (Andreoni (1990) ; P.473)''. On environmental issues, for example, Nunes et al. (2009) demonstrated two components of warm glow: (1) material or project-specific one, which relates to the satisfaction from specific sites and means the project involves, and (2) immaterial or the moral one, which is independent from the material one and relates to ethics of playing roles on the total provision of environmental quality. Our LCM results suggest some possibility of warm glow and policy implications. Firstly, members of class 2 indicate that people can exceedingly prefer management for species diversity that contains both the clear target, such as rare animals, and the visual symbol, such as familiar plants. This type of warm glow can be classified as a moral one, and seems to be mainly attributable to forest charges and their ignorance of current limitation of science. It suggests that solely some obligation such as forest charges may cause moral warm glow, thus we should consider policy mix with other mechanism design, such as payment for ecosystem services (Millennium Ecosystem Assessment (2005) ; Engel et al. (2008) among others). Moreover, it indicates that the current limitation of science should be made known carefully while conducting forest management. Secondly, class 3 suggests that those who are likely to be committed to preventing loss of species do not perceive payment for rare species management as burdensome. This type of warm glow can be categorized as project-specific one. It indicates that we should not conduct management with emphasis only on endangered species, and that we should put targets of some environmental scheme on total management.
Conclusion
In summary, we conducted an online survey with CE questions on the species diversity in Japanese forest ecosystem. It suggests that rare animals are evaluated more positively than rare plants, while familiar plants are also positively evaluated, and there exist both positive and negative opinions on preserving familiar animals, with a neutral as an averaged opinion. Since every species is heterogeneously preferred, we investigate the source of the preference heterogeneity in detail. It indicates that the heterogeneous preference can be attributable to attitude toward the whole environment and the forest-specific biodiversity, and that the moral and the project-specific warm glow effects seem to be influential.
On the whole, there is no doubt that we should draw on a much broader range of residential opinions, perceptions and emotions when carrying out environmental management on biodiversity in the Japanese forest ecosystem. Taking RPL and LCM results together, it appears that members of the public tend to take it for granted that species are something to be protected, and that perception or belief system needs to be carefully handled. On the perception, it may be useful to analyze the trends and changes of Japanese attitudes toward environment with certain databases, such as Japanese General Social Surveys.
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On the other hand, there are indeed certain circumstances with in situ management schemes; for example, charismatic species should be preserved from the local context. Our conclusion is a rather general perspective on management schemes for species diversity, and we do not intend to criticize local contexts. However, we indicate that we have to pay more attention to the harmony of total environment by employing an ecological perspective in conducting every in situ management.
In our analysis, we tested for attribute and alternative positional effects. We found no evidence of such effects, which supports a high reliability for our estimated results. On the other hand, we have not carried out analyses of lexicographic preferences or dominant preferences, variance comparisons of values that attributes possess or considerations of more advanced choice models. Especially, dominant preferences may be treated by models such as the heuristic choice model of Gilbride and Allenby (2006) . Attribute positional effects should be investigated using many factors: a common definitions of attributes, the position of the price attribute or the checkboxes for choices and so on. In addition, it has been said that IP estimates become conservative when the price attribute is placed at the bottom of the alternative, which has not been demonstrated to be the true preference. Finally, though we firstly aimed to link social welfare estimates with GIS database, we did not tackle this in this study. These topics remain to be considered for future research.
There are around 1,000 species of timber in Japanese forests except invasive species. In addition, there are around 7,000 species of vascular plants, which include timber, grasses, flowers, etc.
The number of endangered species of vascular plant is less than one-fourth (1,690 species) of the total in Japan. 
About Vascular Plants
In recent years, the number of endangered species has been increasing on earth, which relates to the loss of rich forests. Because the current scheme of forest management is imperfect, we should improve that (Fig. 1 ).
Appendix 2: CE scenario
Suppose that there is some forest management scheme targeting on species and landscape in Japanese forests. This scheme is conducted at the national level. Then, please answer the questions below with the forest image of your own. This scheme is conducted in a certain unit. Suppose the width of a unit is 25 km 2 (*radius of less than 3 km), and suppose the unit is as wide as the area of your daily life.
Radius less than 3km
Same width 5km 5km However, the scheme costs a lot. Thus, suppose that a certain forest fund has been organized to create some framework which enables preserving Japanese forests in the long term, and that a one-time forest charge is collected from each Japanese household in this year to manage the fund. The mark denotes which number is larger.
<: the right is larger >: the left is larger =: equivalent Choose the Most Preferable Scheme
